Formation of phospholipid hydroperoxides and its inhibition by alpha-tocopherol in rat brain synaptosomes induced by peroxynitrite.
Peroxynitrite resulted from the reaction of nitric oxide and superoxide anion has been implicated in the genesis of neurotoxicity. In this study, the oxidation of phospholipids in rat brain synaptosomes induced by peroxynitrite generated from 3-morpholinosydnonimine (SIN-1) was studied in vitro. The formation and accumulation of phospholipid hydroperoxides, including phosphatidylcholine hydroperoxide (PCOOH) and phosphatidyl-ethanolamine hydroperoxide (PEOOH) in rat brain synaptosomes induced by peroxynitrite, were observed. PEOOH and PCOOH were formed rapidly and SIN-1 concentration-dependently. The hydroperoxides formed in synaptosomes were unstable and it was suggested that phospholipase A2 played a role in degradation of the hydroperoxides. The endogenous alpha-tocopherol acted as a potent antioxidant. It was oxidized very rapidly and concentration-dependently by SIN-1 to alpha-tocopheryl quinone. Furthermore, uric acid was found to be an effective antioxidant in inhibiting oxidative damage to synaptosomal lipids induced by SIN-1. The results provide direct evidence to show that peroxynitrite can not only deplete alpha-tocopherol, but also cause production of phospholipid hydroperoxides resulting in disrupted brain tissue.